PIG. 3. Section of beach-cliff near Sinaru where ice ramp has caused deposition of gravel. A Tundra sod and gravel moved by wave action; B: Close-up view of sod and gravel.
CONCLUSION
The ice ramp is probably short-lived because of the intense wave action and the interference of pack ice moving shoreward during the storm. However, in the few hours that the ice ramp exists, a large volume of sand and gravel may be transported and deposited on the tundra surface. Even though this event is brief and only occurs for a short lateral distance, the entire coast would experience this type of ice and wave action over a long period of time. Hence a continuous or semicontinuous gravel unit is deposited above the wave-eroded cliffs.
The presence and method of deposition of the sand and gravel units at the Walakpa site give further evidence that vertical sorting has not occurred. This in turn suggests that the artifacts found in an occupation level belong only to that occupation level; i.e., the tool assemblages found can be attributed to a single period of cultural deposition. The observations are of extreme importance ta the unravelling of the archaeological sequence along the arctic coast of Alaska.
Owing to the uncommon occurrence of this phenomenon the author has only pieced together the sequence of events necessary for the deposition of these gravel units. However, they have been observed by Silas Negovanna who is a native of the area (personal communication). 11-17'C.) . Thus modest differences in total bright sunshine can be very important to plant growth in this region where almost all activity is confined to the lowest 10 cm. of air and much of it to the lowest 3 cm. A longer record is needed before we can fully accept a higher July sunshine figure for Mould Bay; but if the three years of record are nearly representative they must go far in explaining the better growth at this station. However, there is a distinct possibility that diffuse sunlight through thin cloud, not registered by the Campbell-Stokes recorder, adds to Mould Bay's advantage. A freshwater budget for the Gulf of Boothia (here considered to include Prince Regent Inlet) was estimated from oceanographic data available for the Canadian Arctic using a formula derived by Tullyl:
S*L C = l -
where C is the fraction of freshwater to the depth L, L is the depth at which the salinity attained S* or the depth to the bottom if the salinity there was less than S*, S(z) is the salinity at depth z and S* is the base salinity, in this budget taken to be 33.8% For each station occupied in 1961 and 1962 the amount of freshwater in metres, CL, was obtained. The result for 1962 is shown in Fig. 1 .
Sources of freshwater include direct precipitation, runoff, advection of less saline water and of ice, and condensation at the surface. It may be removed by evaporation and advection. We assumed that condensation is so small it may be neglected and that the rates of precipitation and evaporation are the same over the land as over the water. The mean precipitation in the region of the Gulf of Boothia is usually less than 20 cm./year2.3 and in nearby Barrow Strait it was estimated4 that the evaporation was about 8 cm./year in
1962.
If the latter value is representative of the Gulf of Boothia and its drainage basin, the excess of precipitation over evaporation is about 12 cm./year. The estimate is supported by 1965 streamflow measurements of the Back Rivers; for this basin the excess of precipitation over evaporation is about 17 cm./ year. It seems that the water surplus for the Gulf of Boothia drainage basin is somewhat less6 so t4e estimate of 12 cm./year appears reasonable. As the area of the drainage basin is one and one qaarter that of the gulf, runoff would add 15 cm./year to the freshwater of
